sity, we recently introduced a new course in seismic processing and interpretation at the senior undergraduate and graduate student level. In this course, we made use of Seismic Un*x from Colorado School of Mines (see article by Stockwell in this issue for details) and a readilyavailable "demo" version of SeisVision 2.1 from GeoGraphix, a Landmark Company. The pro c e s s i n g portion of this class, about seven weeks, took the students through velocity analysis and stacking of a data set. The interpretation portion lasted only three weeks, but during this limited time, the students mastered the basics of the commercial software package and used it in the interpretation of a previously uninvestigated (as far as we knew) portion of a commonly available 3-D data set. They successfully located and interpreted a structural high with a large amplitude anomaly, strongly suggestive of hydrocarbon potential. The purpose of this paper is to provide details of the class assignment in seismic interpretation, and to encourage the use of free software in education.
It is extremely important for students in the geosciences to have some familiarity with the tools and techniques that they will use upon graduation and entering the job market. While it is true that many l a rge employers will provide job training, particularly in specific softw a re products used in-house, the students should work with some p rocessing and interpretation pro ducts while still in school. This expos u re and experience accomplishes two goals:
1) It exposes the students to the types of work they may be asked to perform by a potential employe r, so that they can determine, b e f o re accepting employment, if they are even interested in that type of work.
2) It provides the students with skills required to pursue additional work in the field at a graduate level, or to enter the work force with sufficient experience to be useful to their new employers after a short period.
For these reasons, we have supplemented the curriculum of our majors in the geological engineering, geophysics, and geology programs with a course that provides them with experience in both processing (2-D) seismic data and in interpretation of modern 3-D seismic data. The entire course is only 10 weeks long (plus one week for exam period), and was offered for the first time in the winter quarter of 1996-97. We chose to split the course into roughly two-thirds processing and onethird interpretation. Our choice of Seismic Un*x for processing was based on its availability (free) and its reputation as an excellent teaching, research, and production software package. Our choice of SeisVision for interpretation was based partly on familiarity (we use GeoGraphix products in some of our other teaching and research programs) as well as its availability in a demonstration version on CD-ROM.
Hardware configuration. The Department of Geological Engineering and Sciences at MTU has a larg e number of Sun workstations in re s e a rch labs and underg r a d u a t e and graduate computer lab ro o m s . The processing portion of this course used the Sun network as it stood, and was straightforward to implement. The SeisVision package, h o w e v e r, runs on IBM-compatible PCs. It would be very expensive to p rovide and maintain an equivalent number of PC-compatible machines (although several Macintoshes and PCs already existed in a variety of locations). Instead, we purchased a powerful dual-processor Pentiumbased PC (192 Mb RAM and 4Gb h a rd disk storage) for use in this and other courses. The operating system for this machine is a multiuser version of Wi n d o w s 3.51 under WinDD, a Te k t ronix program intended to serve multiple users simultaneously over a network of Unix machines from an NT machine. The students simply enter a command at any prompt on their Unix platform, and a new X-window is displayed, in which the NT machine appears to be operating. In this environment, the Sun workstations simply serve as display devices for the WinDD-NT system, but they are still available as Unix machines in other applications, such as the processing portion of our c o u r s e .
F i g u re 1 shows the pertinent parts of our network. It is possible to use this arrangement with softw a re that re q u i res hard w a re locks and other security arrangements, although sometimes it is difficult to install the security pro p e r l y. The use of "free software" which can be widely distributed and used by many people at a time, eliminates the need for additional security devices and simplifies the administration of the system for teaching p u r p o s e s .
The interpretation problem. The SeisVision 2.1 demo CD comes with a fully operational version of SeisVision; its only restriction is that it can only be used with the data set distributed with it on the CD. (Note: a new version, SeisVision 3.0, has recently become available, and can be obtained as a demo version on a CD with two data sets, rather than one.) The data set was the Stratton 3-D volume, now familiar to many geophysicists worldwide, which was obtained as part of a joint Gas Research Institute and Department of Energy project, conducted by the Texas Bureau of Economic Geology; it is available from the BEG for a nominal cost (including a large number of well logs, which are not included in the SeisVision demo). A good introduction to the Stratton volume is "A3-D seismic case history evaluating fluvially deposited thin-bed reservoirs in a gas-producing property" by Hardage et al. (GEOPHYSICS, November 1994) .
The Stratton Field consists of a number of discontinuous gas sands formed by channel sands; the main p roblem addressed by the BEG study was the identification of these sands where they are below seismic resolution, and a novel approach was used by those authors. In short, they used detailed well-to-seismic ties incorporating vertical seismic profiling to identify the portion of a wavelet containing the re s e r v o i r.
They then flattened on a correlatable horizon slightly deeper than the reservoir, and mapped the amplitude at the reservoir time, just above that horizon by a known amount. Although this was useful in the producing intervals of the Stratton Field, we sought a simpler feature for the students to map and identify.
The Stratton Field produces fro m the Frio Formation, which unconformably overlies the Vicksburg. We are not aware of development within the study area in the Vicksburg Formation; the paper by Hardage and others refers only to reservoirs in the Frio, and, for the purposes of our classroom experiment, we assumed that the deeper horizons are unexplored. Several authors (referenced by Hardage and others) have pointed out that potential pay exists in these formations, particularly in delta deposits within the Vicksburg in the area of the Stratton Field. We hoped to identify, locate, and characterize one of these deposits, if one occurred within the 3-D volume.
In order to become pro d u c t i v e with the SeisVision program, the students worked through a tutorial provided by GeoGraphix in which they mapped one of the horizons within the producing field and corre l a t e d faults. Then they were provided with a possible starting point for mapping a horizon deeper than the known p roducing intervals. This horizon contained both a structural (in time) high and a coincident amplitude a n o m a l y. Figure 2 shows re p re s e n t ative seismic data across this stru c t u re within the 3-D volume. All students in the class (six geological engineering majors, one geophysics major, and five graduate students) successfully identified and described the anomaly as a likely source of hydrocarbons; using correlations with shallower horizons for estimates of p o ro s i t y, they also obtained re a s o nable hydrocarbon pore volumes and defended proposed well locations in brief reports. To our knowledge, this potential drilling target was not iden- tified publicly prior to our work. Some students worked in small g roups (which was encouraged) and others worked independently. Their work is summarized in Figure 3 .
C o n c l u s i o n s .
It is possible to use " f ree" seismic software to teach seismic methods of processing and interp retation at the graduate and undergraduate levels. Students who have used this software are better equipped to make major career decisions than those who have not, because the notions of "pro c e s s i n g " and "interpretation" have become tangible, rather than just academic concepts. They are also able to be useful to employers in a shorter period of time than those who have not had such training in the classro o m (to the student, this translates as g reater hiring potential). And, finall y, introduction of these techniques to students early in their care e r s enables them to use them in nontypical pursuits -for example, at least one of the students in this class is likely to go into groundwater engineering, and will use gro u n d -p e n etrating radar to identify flow units; that student is capable of using Seismic Un*x to pre p rocess and re f o r m a t the data for a 3-D interpre t a t i o n package such as SeisVision, and then to use that package for interp retation. While we do not pro m o t e the teaching of specific software packages over the teaching of seismic fundamentals, we feel that it is an important and beneficial optional supplement for geoscientists in various specialties. 
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